ABSTRACT: Latterly, a superior utilization of public transport can be a remedy to mitigate the traffic especially in big cities, thereby, to environmental, economic and public health problems. However, the alternatives for reclamation are myriad and in spite of this consensus of necessity, reclamation decisions are often censured by the public. Predominantly, a significant difference can be detected between planners' and passengers' notion about amelioration matter. The aim of this paper is to enumerate public demand for public bus transport improvement, by analyzing public bus transport supply quality criteria between planners and public in Mersin City, Turkey. As a methodology, a combined Analytic Hierarchy Process (AHP) and Spearman correlation technique have been applied in order to illuminate the chasms between planners and public.
INTRODUCTION
The population growth and rapid urbanization in all cities makes public transport system the right solution to reduce traffic, environmental and public health problems. However, passenger participation in decision making is a critical issue, where they can participate in decisions related to their daily life. This will make a kind of motivation for passengers and could lead to attract non passengers [1, 2] . In USA citizens participate in transportation strategies and development project decisions directly through the law called Safe, Accountable, Flexible, Efficient Transportation Equity Act a Legacy for Users (SAFETEA-LU) [3] , it was signed into law by president George W. Bush on August 10, 2005 . Also in the EU citizens participate in decision making indirectly through the creation process of Sustainable Urban Mobility Plan (SUMP). The aim of this study paper is to evaluate public demand for public bus transport improvement, by analyzing public bus transport supply quality criteria between planners and public in Mersin City, Turkey, and compare between different groups. Consequently, transport system planners have been started using MCDM applications for solving the problems and improving public transport projects [4, 5] . However, to illustrate the chasms between planners and public a combined AHP approach and Spearman correlation technique have been applied as a methodology. As clearly attested to in the recent study, AHP is a well-proven MCDM method and it has been widely discussed and used since its official appearance [6] [7] [8] . AHP is a subjective and consistent method and is considered as expert evaluation, thus involving a large sample in the analysis is not important [9] and statistical representatively criterion cannot be claimed.
METHODOLOGY
This paper aims to rate the most important factors related to public bus transport system supply quality and find out the differences of preferences between passenger and planner groups. A Synthesized AHP-Spearman Model has been selected as a methodology to analyze the data. In order to detect what passengers expect from public transport supply quality. Once we found out the desired quality, ranking the factors may give the decision makers the real passenger demand and help improve future public transport planning. The concept of "Supply Quality" for public transport had been clarified by Duleba [2] , where he constructed the AHP model in order to evaluate dynamically a Japanese city's (Yurihonjo) bus transportation system Figure 1 . The hierarchical structure of public bus transport [2] In the hierarchal model for public transport supply quality three levels have been constructed. However, the three levels encapsulate twenty four criteria, the first level includes three main criteria C1, C2 and C3 , the second level includes eleven sub criteria C11, C12 and C13 as sub criteria for C1 and C21, C22 and C23 as sub criteria for C2 and C31, C32, C33, C34 and C35 as sub criteria for C3, however, the third level encapsulate ten specific sub criteria related to the previous level, as presented in Figure 1 . A brief definition for all criteria have been defined in Table 1 . "Information during travel", availability, quantity and quality of information C31
"Approachability", of the service before beginning of travel, ticketing services C32 "Directness" reaching the destination without shifting vehicles C33 "Time availability" the time frame when using certain vehicle C34 "Speed", speed for the time of whole travel process C35
"Reliability", the quality of being trustworthy Based on the hierarchy, pairwise comparison matrices (PCM) have to be created. It is an assumption of the AHP that people can better decide between two issues at a time than solving a more complex decision among more factors. The hierarchy constitutes groups within elements of the complex decision following the branches, thus pairwise comparisons can be created by comparing the factors that belong to the same branch.
In the recent case, one 3x3 PCM has been created for the first level, one 5x5 and two 3x3 PCMs for the second level and two 3x3 and two 2x2 matrices for the third level. For the first level the following questions have been asked: 'Compare the importance of improvement for the service quality and transport quality elements. Compare the importance of improvement for the service quality and tractability elements. Compare the importance of improvement for the transport quality and tractability elements.' For the second, and third level the same procedure has been followed. AHP utilizes the special characteristics of pairwise comparison matrices. A theoretical PCM is quadratic, reciprocal and consistent.
The matrix A is considered consistent if all of its elements are positive, transitive and reciprocal as
2) .
The dominant eigenvector of such PCM is trivial to be determined by Saaty's eigenvector method [10] . If A is a consistent matrix, then the eigenvector w can be calculated as, where is the maximum eigenvalue of the matrix A.
Although in AHP, decision makers most likely do not evaluate PCM-s consistently (for the evaluation, the Saaty scale is recommended, see Table  2 .) the eigenvector method can be used provided consistency check has been conducted for the evaluations. Consequently, during the AHP process the consistency of answers must be examined by Saaty's Consistency Index (CI) and Consistency Ratio (CR) [11, 12] :
where CI is the consistency index, is the maximum eigenvalue of the PCM and n is the number of rows in the matrix. CR can be determined by: (2.4) .
Saaty provides the calculated RI values for matrices of different sizes as shown in Table 3 . where RI is the random consistency index. The threshold was also determined by Saaty, if CR is below 0,1, the PCM can be considered as acceptable from inconsistency point of view. Since the recent research involved several evaluators, the most accepted aggregation process of AHP has been applied: the geometric mean [13] of the respective evaluator scores for creating aggregated matrices of these values.. If "h" evaluators exist in the procedure (2.5
Having gained the aggregated matrices, deriving weight vector scores is the next step in the procedure. As consistency has been acceptable, the eigenvector method can be applied as:
where j = 1, ..., m and ; wj > 0 ( j = 1, ..., m ) represents the related weight coordinate from the previous level; > 0 ( i = 1, ...,n) is the eigenvector computed from the matrix in the current level, ( i = 1, ..., n ) is the calculated weight score of current level's elements. Sensitivity analysis enables in understanding the effects of changes in the main criteria on the sub criteria ranking and help decision maker to check the robustness throughout the process. Spearman is a nonparametric correlation estimators and it used widely in the applied sciences, in order to compare the differences and similarities between different sets [14] . (2.7) where, D is the differences between the ranks of two variables n is the number of samples A perfect positive correlation is +1 and a perfect negative correlation is -1, however 0 indicate to no correlation between ranked sets.
RESULTS
The aim of this paper is evaluating the situation of Mersin's public transport. The two different groups of participants have made the results of study comparable. The dynamical questionnaire survey has been constructed based on the hierarchical model, 100 evaluators (2 managers 'in the relevant field' + 18 government officials 'in the relevant field' + 80 public passengers) were asked out of the total population of 1.773.852. The number of participants evidently not statically representative however the MCDM provides a deeper insight based on pairwise comparisons than simple statistical survey. The survey was made in July and September 2017, and analyzed in March 2018. Public and transport system planners were asked. Figure 2 . Shows criteria weight scores for public side, figure 3. Shows criteria weight scores for planners side. In the first level "service quality" was the most important issue for public side followed by " transport quality" and "tractability" however, for planners side the most critical issue was "tractability" followed by "transport quality" and "service quality". In the second level, the most important issue for public side was "directness", followed by "speed" and "information before travel", however, "Physical comfort" was the most important criteria to develop for planners side, followed by "physical comfort" and "safety of travel". The third level shows the same disagreement between different groups, where "Journey time" was the most important issue for public side followed by "need for transfer" and "fit connection" however, planners concentrate on "limited time of use" as the most important issue to improve it, followed by "need of transfer" and "journey time". The differences between public and planners evaluator groups are conspicuous however, Spearman correlation has been applied to detect the disagreement degree. However it shows the significance of the collected data. In Level 2 a positive correlation has been detected, the r value of 0.22 refer to weak positive relationship. In Level 3 a positive correlation has been detected the r value of 0.7 suggests a strong positive relationship.
CONCLUSION
The main objective of the research was to evaluate public bus transport supply quality factors in Mersin city by applying AHP approach and detect the differences between public and planner evaluator groups by applying Spearman's rank correlation coefficient. The data has been collected on a questionnaire survey conducted by the public and transport system planners in Mersin in 2017. A combined AHP-Spearman model has been suggested in this research because of their numerous advantages over more traditional statistic models. The illustrate a well-understanding and powerful information in order to help the decision makers in their future strategy plans and developments. The outcomes indicate to the real demand of enhancing the most important criteria regarding to the public and planners point of view. AHP approach based on the dynamic analysis and sensitivity analysis supports and gives decision makers the confidence of the consistency and the robustness however, sensitivity analysis showed our stability ranking of factors. Planners and decision makers in Mersin city have to share public point of view in their future transportation project strategic plans. Applying a three-level-hierarchy, the preference order of the issues will probably be very sensitive to the calculated weight scores of the respective previous level. Spearman's rank correlation coefficient results indicate that there is evidence to suggest weak positive relationship for level 2 and a strong positive relationship for level 3. In future studies it is recommended to separate between passengers, non-passengers, planner users and non-users to get the more efficient results.
